Abstract: More than 246,000 people were killed in the 1976 Tangshan Earthquake. In Qinglong County, despite the collapse of 180,000 buildings, no deaths were attributable to the earthquake and its aftershocks. The case of Qinglong County illustrates excellent coordination among public administrators, scientists and citizens and features pro-active policies, local government initiative, thorough implementation, delegation, information sharing, and citizen participation.
istorically, China has been frequently hit by natural hazards,' said Li Xueju, Minister of Civil Affairs, citing recent disasters such as the flooding of the Yangtze River; northeast China's Songhua River and its major tributary, the Nehjiang River in 1998; flooding in south China's Taihu Lake in 1999; and continual droughts, hurricanes and earthquakes across the nation from 1999 to 2001" (China Daily, 2003) . Over the last 10 years, natural disasters have affected an average of 200 million people and cost 100 billion yuan (U.S.$12.05 billion) a year in China. (China Daily, 2003) In 1976, an earthquake of magnitude 7.8 on the Richter scale hit Tangshan City, a rapidly growing urban center of about 1.4 million residents in northeast China.
1 More than 246,000 earthquake-related deaths occurred within a radius of 300 kilometers of Tangshan City. This was, by far, the largest death toll related to any natural disaster in the 20 th century. However, in Qinglong County, one of the 60 local governments surrounding Tangshan, no deaths were attributable to the earthquake and its aftershocks despite the collapse or damage to 180,000 of its buildings (Col and Chu, 1999) .
My paper summarizes what factors were responsible for this seeming miracle in Qinglong and looks at (1) what lessons can be learned from an event that occurred 30-years ago in a relatively remote part of a developing country, and (2) how these lessons could have informed 21 st century decision-makers who are struggling with the rebuilding of New Orleans and other parts of the U.S. Gulf Coast in the aftermath of Hurricane Katrina. The overall destruction wrought by Hurricane Katrina, which was both a large and powerful hurricane and a catastrophic flood, vastly exceeded that of any other major disaster, such as the Chicago Fire of 1871, the San Francisco Earthquake and Fire of 1906 , and Hurricane Andrew in 1992 (White House 2006 .
The storm surge crested up to 27 feet and contributed to significant levee failures, flooding approximately 80% of the city. As President George W. Bush noted on September 8, 2005: "'H Hurricane Katrina was one of the worst natural disasters in our Nation's history and has caused unimaginable devastation and heartbreak throughout the Gulf Coast Region. A vast coastline of towns and communities has been decimated (White House, 2006) .
Following a summary of the events in 1976 related to the earthquake in Qinglong County, my paper will focus on six lessons learned from the Qinglong case and their application to Hurricane Katrina. The lessons are: 1) All levels of government must be involved in disaster management and mitigation. 2) National policies must be proactive and widely understood. 3) Operational decision-making and organizing must be delegated to the lowest level of government possible. 4) Local-level administrators must adapt plans and mitigation strategies to meet changing conditions as the disaster develops. 5) All channels of communication-vertical and horizontal-must be open and operational, thereby increasing community understanding, sharing of perceptions of risk, and ease of coordinating actions. 6) Citizens must participate in all stages of preparation and execution of emergency management measures.
The Great Tangshan Earthquake of 1976
As mentioned above, in the summer of 1976, an earthquake of magnitude 7.8 hit the Tangshan City region in northeastern China. Northeastern China is composed of four provinces (Hebei, Liaoning, Shanxi and Shandong), one autonomous region (Inner Mongolia), and two special municipalities (Beijing and Tianjin). Within these jurisdictions, there are 431 counties (China Daily 2003) . The area directly affected by the Tangshan Earthquake in 1976 is shown below in Map 1.
Map 1: Qinglong County in relation to the epicenter of the Tangshan earthquake
More than 246,000 persons in the region died as a result of the 1976 earthquake and its aftershocks. However, no one in Qinglong County was included in this statistic. Several factors account for this seeming miracle. One of the most important factors was the scientific understanding and preparatory actions of what was then called China's National Bureau of Earthquakes and is now the China Earthquake Agency (CEA). The CEA generates four types of earthquake predictions: longterm, medium-term, short-term, and imminent predictions that are revised annually at local, regional, provincial and national levels. Long term refers to more than 2 years; medium term to 1-2 years; short-term to a few months; and imminent to 1-14 days. When the CEA gathers and analyzes sufficient data (Shou, 1999) to indicate a coming earthquake, the CEA notifies the State Council (China's national cabinet), which in turn, issues an alert or a warning to the localities likely to be affected (Li, 1991) ).
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In the case of the Great Tangshan Earthquake that occurred in northeast China in 1976, the State Council had issued Document 69 in 1974 to warn the region of the increased risk of seismic activity in the coming decade (Col and Chu, 1999) . This national policy document, an example of CEA's long-term predictions, notified provincial and local governments in northeast China to prepare for the possibility of earthquakes. Specifically, Document 69 recommended municipalities and provinces in the area, including Hebei Province in which Tangshan City and Qinglong County are located, to prepare for earthquakes of magnitude greater than 6 on the Richter scale. Document 69 also called for increased local monitoring, public education and strengthening of infrastructure, including buildings in the area. It also encouraged monitoring by citizens (i.e., "lay monitoring") in factories, and in mines and schools by local science volunteers. By 1976, most counties in Hebei Province had established an earthquake office and launched a variety of preparedness activities. Their proactive reaction to Document 69 reflected their knowledge of the 1975 earthquake experienced in nearby Haicheng. Based on the 1974 alert, several communities in the Haicheng area were evacuated before the 1975 earthquake (Kelin, 2006) .
In response to Document 69, the administrative leaders of Qinglong County, who were also political leaders of the county's Communist Party, established an earthquake office and hired a 21-year-old graduate of a technical school as the earthquake disaster mitigation officer. He intensified public education by distributing thousands of copies of booklets and posters, presenting slide shows and movies in villages, towns and cities, including a short earthquake preparedness film as a reminder to be presented in movie theaters before the main feature. He was also responsible for increasing the county's earthquake monitoring stations (sites) from six to 16, with nine of them under the supervision of local middle schools and high schools.
At the same time, on the national level of government, CEA officials increased earthquake monitoring in northeast China, and organized many regional training sessions for earthquake management professionals at which advice was given as to how to prepare for earthquakes. At one of these sessions, attendees, including the Qinglong County earthquake officer, were informed that professional earthquake monitoring teams and lay detection centers were reporting abnormal earthquake-related signals for the Beijing-Tianjin-Tangshan-Bohai-Zhangjiakou region, thereby indicating the possibility of a significant earthquake during the period from July 22 to August 1976.
Session attendees were encouraged to examine readings from county-level earthquake monitoring equipment managed by the lay public. The officials were also encouraged to intensify earthquake preparation measures such as examining buildings and other public works in critical condition, conducting public education teach-ins, and promoting general awareness of possible approaching earthquakes.
When the head of the earthquake office returned to Qinglong County on July 21, he learned that four sites were registering unusual earthquake-related signals. On July 23, a special evening meeting of the County's Standing Committee of the Chinese Communist Party (SC/CCP) was called to hear about the earthquake officer's findings and to discuss the significance of these findings. On July 24, 1976, the Qinglong County SC/CCP issued an "official alert" to all residents to evacuate buildings and to move to tents outdoors. It was decided that village officials should return, with a leading county-level official, to their communities immediately.
It is important to note that the social fabric was sufficiently strong, despite the overwhelming possibility of catastrophe, that all officials continued their work, rather than checking on their families' well-being, in order to accelerate earthquake and flood preparation. Several photographs taken at the time depict school children sitting on benches and participating in outdoor classes, and merchants selling their goods outdoors on makeshift shelves under plastic sheeting. Most residents of the county were also sleeping in tents outdoors.
On July 25 and 26 the two and three days immediately preceding the earthquake, each community in Qinglong County held an emergency meeting to prepare and instruct villagers in disaster damage reduction. Community leaders identified vulnerable buildings and reservoirs and assigned guards to report infrastructure failures. Most villages had overnight watch guards on duty circulating among the buildings to enforce the evacuation order. County and village broadcasts instructed people who were still in their houses not to close their doors and windows at night so that they could leave their homes as soon as they felt the ground shaking. Residents were also told to avoid being close to tall buildings and power lines. On July 27, 1976, one day before the earthquake hit, a leading county official gave a major talk at a county-wide agricultural meeting on the earthquake situation and on mitigation measures.
At 3:42 a.m. on July 28, 1976, the Great Tangshan Earthquake struck. More than 180,000 buildings in Qinglong County were destroyed, However, only one person died, and he died of a heart attack. In the city of Tangshan itself, and in all of its other surrounding counties, more than 246,000 people died.
The seeming miracle in Qinglong County was the result of several factors: the involvement of all levels of government, clear national policies, effective administration delegated to the lowest level, adaptation to changing conditions, open and operational channels of communication, and citizen participation.
Lessons Learned from Qinglong County
Lesson 1: All levels of government must be involved in disaster management and mitigation. In the Great Tangshan Earthquake of 1976, each level of government performed a critical role in earthquake management and mitigation. National-level officials aggregated data from stations throughout the region, and made earthquake predictions. Ongoing monitoring of earthquake precursors by China's professional earthquake staff (the CEA) was shared in periodic regional meetings. In all communities subject to earthquake risk, the CEA, through national, provincial and municipal officers, conducted emergency preparedness workshops.
As mentioned earlier, Document 69 issued in 1974 for the northeast region, was part of a continuing national program of applied earthquake science maintained by the CEA. It regularly included outreach, training and communication with sub-national governments, made synthesized reports on risk and vulnerability, and promulgated official directives for earthquake mitigation to sub-national administrators. The leader of the Northeast Analysis and Prediction Group sent teams, several of whom later died in the earthquake, into northeast China to gather additional information in July, 1976. He attended a regional training meeting scheduled in Tangshan , during which he reminded the county-level participants of the range of measurable precursors, illustrated his talk with current data on precursor signals, and encouraged them to check their local stations for unusual signals and anomalies. Although he could not make an official prediction, he encouraged local officials to check their locallygenerated data. The subtle message was to increase disaster preparations if local data indicated a likely coming event.
On the sub-national level, institutions in Qinglong County acted on local data, within the context of national policy. Led by the recommendations of Document 69 and further instructions from the CEA, Qinglong County officials added staff in disaster management, checked infrastructure for structural vulnerabilities, increased the number of precursor monitoring stations-both professionally managed and citizen-staffed.
Lesson 2: National policies must be proactive and widely understood. By the 1970s, CEA had developed a vast network of precursor monitoring sites, employing a wide variety of scientific methods. These sites, with professional scientists, equipment and communications systems, were supplemented by intensive lay monitoring by local volunteers who were assisted by the CEA but organized by local governments.
Professional and lay monitors met annually under the auspices of the CEA in information sharing meetings at local, provincial and national levels. Out of these meetings emerged long-term, medium-term, shortterm and imminent predictions. Continuous monitoring and communication kept the entire network up-to-date on the probability of earthquake events, occasionally leading to imminent predictions.
Lesson 3: Operational decision-making and organizing must be delegated to the lowest level of government possible. In 1976, earthquake alerts and warnings were required to emanate only from the national level, but depended upon information gathered locally. There were many recorded precursor signals, but no small pre-shocks. The national level scientists could not agree on a definite prediction, and therefore did not issue an imminent warning for the Tangshan area. In contrast, Qinglong County officials, analyzing their locallygenerated data, observed that the precursor signals were becoming increasingly strong and decided to issue a county-level warning. Strictly speaking, the county's earthquake warning was not allowable under national law at the time. Thus, the local officials circumvented national instructions and made a decision that they believed would be useful to their people. In interviews in 1996, the officials indicated that they were aware of the risks of disobeying national instructions, but were convinced that they were taking a calculated risk for the sake of the well-being of the county's people (Col and Chu, 1999) .
In Qinglong County, many officials took extraordinary actions with urgency that communicated seriousness to colleagues and community members. For example, the head of the Qinglong County science committee, when leaving for a meeting in Beijing, instructed his staff not to wait for his return for permission to act, but rather to take action based on incoming local data. Despite the high regard for topdown hierarchical management, these Qinglong County officials delegated decision-making to the officials closest to the problem. During a telephone conference with the leading officials of all 23 towns, the head of Qinglong County administration emphasized that all officials would be responsible for preparing people in their areas and be held accountable for their actions or inactions.
Lesson 4:
Local-level administrators must adapt plans and mitigation strategies to meet changing conditions as the disaster develops. On July 24, without a specific national government instruction (but under the auspices of State Council Document 69 of 1974), the County Committee declared an earthquake alert and a county-wide evacuation of buildings, with special attention to auditoriums, cinemas, theatres and schools. Aware that this alert would interrupt some economic and social activities, the Committee decided to err in the direction of citizen safety, risking criticism if no earthquake occurred. In later interviews, these officials told me that they relied on Document 69 to give them adequate "administrative cover" for their evacuation order, which was "notspecifically-authorized" (Col and Chu, 1999) .
The SC/CCP alert included specific instructions for public administrators and citizens to work side by side. The SC/CCP established a command center which was staffed round the clock. First responders and other officials were required to stay at their posts 24 hours per day. Some officials were assigned to work with citizens at monitoring stations and report daily to the command center.
County officials used existing and parallel mechanisms by shifting activities over to earthquake preparedness. On the morning of July 25, in order to intensify communications, the county took over a meeting of more than 800 agriculturalists, informed them of the earthquake risk, provided a "short course" on earthquake preparation and mitigation, and sent some of them with materials to distribute to their towns and villages.
Throughout the run-up to the earthquake event, there was inevitable tension between bureaucratic norms that encourage, among other things, stove-pipe thinking, and emergent norms that evolve from actual changing circumstances. In the case of Qinglong County, in every instance, emergency norms displaced bureaucratic norms. Official after official took decisions that were based on factual reality rather than theoretical manuals (Schneider, 1995) .
Lesson 5: All channels of communication-vertical and horizontal-must be open and operational, thereby increasing community understanding, sharing of perceptions of risk, and ease of coordinating actions. On July 25 and July 26, citizen meetings were held at the county and village level. All residents had the opportunity to contribute to the analysis of the situation and to decisions about actions to be taken. My interviews in three villages, twenty years after the earthquake, revealed that each village had a forum in which people shared their understanding of the earthquake threat and the need for joint action (Col and Chu, 1999) .
Choices were made in the forum, and local officials and volunteers enforced those decisions, including evacuating buildings and living in tents. If the decisions had been made in a less open manner and citizens had been told to evacuate without communitywide discussion, some community members would no doubt have questioned the motives of the enforcers. With open discussion, even those in disagreement with the decision perceived the community consensus, and social pressure encouraged follow-through on disaster mitigation practices
In order to facilitate inter-level coordination, teams dispersed throughout the county were each composed of one county-level official and one locallevel official of the target community. Their goal was to inform every county resident by the end of July 26 (within 36 hours). Each community needed to have a command center, 24-hour communications, and patrols to keep people from entering their homes and buildings. The communications system supported 24-hour communications so that each community would know every detail of trends in surrounding areas.
By activating the county-wide information network, county officials were able to broadcast lectures on earthquakes, alert all precursor monitoring stations to report anomalous signals and to maintain overnight watch duty until August 5 (the end of the prediction window). Furthermore, communication between national and local communities was maintained before and during the earthquake response. CEA professional scientists visited lay monitoring stations to discuss recorded precursor signals with the citizen monitors. Regional and national response units worked side-byside with Qinglong County residents to assist the victims in Tangshan City.
Lesson 6: Citizens must participate in all stages of preparation and execution of emergency management measures. To the extent that citizens participate in the emergency management functions, especially preparation, mitigation and response, they will embed "disaster awareness" into their everyday lives. While it is common for citizens to help neighbors and victims in the aftermath of a major disaster, it is less common for citizens to participate directly in preparatory activities. 4 For instance, in Qinglong County in 1976, local citizens enthusiastically engaged in both precursor monitoring and emergency preparations with little sign of panic. More generally, vulnerability reduction is most effective and sustainable when accomplished by the vulnerable people themselves (Delica-Willison, 1993) .
From 1974, when the county was first notified about the possibility of earthquake(s) over the next few years, the citizens of Qinglong County received pamphlets, watched movies, read posters, participated in drills, and held community discussions about earthquake dynamics. The public learned about lay detection of precursors, such as: anomalies in water level, color, temperature, chemistry and quality; release of gases such as radon; unusual animal behavior; and weather changes. Individuals in each jurisdiction accepted responsibility to participate in monitoring their environment over the coming years (Schneider and Ingram, 1993) . 5 Many institutions became involved. Employees in factories and mines were trained to monitor for earthquake precursors using instrument readings or observational data. In addition, students in schools became involved in operating simple scientific equipment and in interviewing neighbors on observable earthquake-related phenomena.
When Qinglong County declared the earthquake alert on July 24, local residents remained calm but:
• Schools moved furniture outside and held classes in the open air.
• Merchants constructed shelving outdoors under plastic sheets, and continued selling their goods.
• Rural populations built makeshift tents and camped outdoors.
• Urban populations practiced exiting their homes and offices quickly and slept near exits during the night.
• Citizens assembled in teach-ins to share earthquake preparedness strategies.
• Communities established patrols to monitor preparatory activities.
Even school children contributed to successful community decision-making. Assisted by three physics teachers, a group of students in a secondary school developed a database on earthquake precursors. The students collected data from monitoring equipment and interviews with local people. They noted changes in water level, temperature and chemistry. They also noticed that normally nocturnal yellow weasels were running around in large numbers in broad daylight. The weasel activity increased in number and frequency on July 27.
Although an earthquake teach-in was scheduled for the morning of July 28, the students, based on in-coming data, convinced their teachers to hold the teach-in early in the evening of July 27, after which the school buildings were declared off-limits to everyone and patrols were set up to keep students from re-entering the school buildings. That the teachers followed the advice of the students resulted in the buildings being completely evacuated when the earthquake hit at 3:42 a.m. on July 28.
In situations where community members are passive and only tangentially hear about disasters, they are ill-prepared to take action against the evolving natural phenomenon and are subject to rumors and panic. Partial citizen action involves those who read about natural disasters and respond to warnings. Such citizens are aware that natural disasters can be anticipated and even forecast. Indeed, these individuals are aware of the community's interest in being protected, and expect the government to warn them of danger from natural disasters. On the other hand, Qinglong County's citizens went far beyond relying on the government to take care of them. They were measuring changes in their environment and discussing the changes at the dinner table and at the workplace. Their involvement in daily monitoring of earthquake precursors led to a community-wide sense of risk awareness and joint community responsibility (Comfort, 1999) . Figure 1 illustrates the different levels of activism and consequences for each of three stakeholder communities: scientists, administrators and citizens. Although these levels of involvement represent three points on an "activism" continuum, the categorization is not static. People can learn to be more active through experiencing natural disasters and through focused learning (e.g., public disaster education campaigns during a warning (prepare) or an alert (evacuate or take cover) period). The occurrence of dramatic natural disasters, though often hugely tragic, can make a lasting impression on community members and push "disaster awareness and mitigation" to the top of the policy agenda (Birkland, 1997) .
During the Tangshan Earthquake, officials and citizens achieved a significant success that was unpublicized in China and was unknown in the outside world. Within China, officials chose not to publicize the success because it was not sanctioned practice for local governments to declare their own earthquake alerts. The success was achieved by local people taking account of locally-perceived precursor signals and acting on this information in a decisive and timely manner (Brandsen, 2006) . Effective synergy between evolving conditions and administrative actions occurred because local organizations believed that they could deviate from national guidelines or that they could tolerate the consequences of sanctions against them for having deviated. Ten of the approximately 60 jurisdictions in the area were notified to check their precursor measurements. Of the ten jurisdictions, only two followed through with collecting local data, making the leadership aware of the precursor signals, and preparing the citizens, taking actions including timely evacuation. Of these two counties, only Qinglong completed its preparation and mitigation activities before the earthquake struck. Figure 1 During the Tangshan Earthquake, officials and citizens achieved a significant success that was unpublicized in China and was unknown in the outside world. Within China, officials chose not to publicize the success because it was not sanctioned practice for local governments to declare their own earthquake alerts. The success was achieved by local people taking account of locally perceived precursor signals and acting on this information in a decisive and timely manner (Brandsen, 2006) . Effective synergy between evolving conditions and administrative actions occurred because local organizations believed that they could deviate from national guidelines or that they could tolerate the consequences of sanctions against them for having deviated. Ten of the approximately 60 jurisdictions in the area were notified to check their precursor measurements. Of the 10 jurisdictions, only 2 followed through with collecting local data, making the leadership aware of the precursor signals, and preparing the citizens, including timely evacuation. Of these two counties, only Qinglong completed its preparation and mitigation activities before the earthquake struck. Katrina. 6 There is a strong parallel between the lessons learned in Katrina and the lessons learned thirty years earlier during the Tangshan Earthquake.
Application of Lessons Learned in the Tangshan
Lesson 1: All levels of government must be involved in disaster management and mitigation. The degree of thoroughness of preparation and mitigation, as well as capacity-building differed greatly with regard to the Tangshan Earthquake and Hurricane Katrina. In the case of the Tangshan Earthquake, the national government issued a prediction for a large earthquake in the region and recommended specific actions to provinces, municipalities and counties. Qinglong County established and staffed a new office of earthquake preparedness in response to national guidelines and made an extraordinary effort to familiarize residents about earthquakes in general and the possibility of a large earthquake in the coming decade. In addition to distributing thousands of copies of booklets and posters and presenting slide shows in towns and villages, this office also arranged the showing of a short earthquake preparedness film as a reminder before each and every cinema presentation throughout the county. The county's earthquake preparedness officer, despite being only 21 years old and a recent technical school graduate, was able to negotiate and establish 10 new lay monitoring sites within six months, with nine of them under the supervision of local middle and secondary schools. By involving the local schools, the lay monitoring program energized students and their families in community awareness and preparedness. These actions enabled residents not only to prepare but also to avoid panic and confusion.
In the United States, the Department of Homeland Security (DHS) is responsible for the safety of citizens, and the Federal Emergency Management Agency (FEMA), a part of DHS since 2003, is responsible for a national emergency response plan and for preparing communities for disaster response. In 2004, FEMA, in conjunction with the State of Louisiana and the City of New Orleans, organized a disaster exercise called "Hurricane Pam" in which a category 5 hurricane incident was simulated. Lessons learned in the exercise were communicated throughout FEMA and the related states and local governments, but as of July 2005 follow-up was confined to workshops but no actionable plan (White House, 2006) . "Hurricane Pam" highlights the lack of follow-through between planning and implementation in the United States. Both the Louisiana Office of Homeland Security and Emergency Preparedness (LOHSEP) and the Federal Emergency Management Agency (FEMA) noted the shortfalls in existing plans and expected to eventually develop state and national plans to address this potential catastrophe (Menzel, forthcoming).
Lesson 2: National policies must be proactive and widely understood. National policies could not have been more different in the Tangshan Earthquake and Hurricane Katrina. In China in 1976, Qinglong County officials were operating under a specific and targeted national policy. Document 69 was not only clear in intent but also elaborate in detailed implementation steps. The national China Earthquake Agency worked diligently to increase its forecasting ability and Qinglong County increased its public education, lay monitoring, and disaster mitigation efforts, as well as setting up a special office and hiring required staff to implement Document 69 at their county level. Regular interaction between CEA national-level professional scientists and local government officials and citizens who volunteered to monitor their local environment helped to focus attention on the threat of an earthquake disaster.
In the U.S., a 600-page National Response Plan (NRP) was in place when Hurricane Katrina hit the Gulf Coast, but "many government officials were not familiar with it" (White House, 2006) . On Friday, August 26, when the National Hurricane Center (NHC) announced that Katrina was gaining strength, the federal government moved to protect some of its assets. For example, it moved air force planes and navy ships out of harm's way. The governors of both Louisiana and Mississippi declared a "state of emergency" but only Mississippi started deployment of its National Guard 7 troops and also began requesting assistance from other states, according to the NRP. The following day, when the NHC announced that Katrina had not only reached category 3 status but was still gaining strength and likely to be devastating, the President declared a state of emergency for both states. On the state level, both governors opened emergency operations centers (EOCs). While Mississippi ordered mandatory evacuation county by county, Louisiana only activated its National Guard troops and the Mayor of New Orleans only issued a voluntary evacuation message. In hindsight, given the seriousness of the forecasted devastation, these state and local actions seem insufficient, and inadequacy of inter-governmental communication created a gap between the actual level of coordination and the level necessary to mitigate the damage.
Furthermore, Chinese Document 69 was promulgated two years in advance, provided specific guidelines that were followed, and pointed out specific future threats albeit within a wide timeframe, while the NRP was seen as too reactive, without any focus on mitigation of expected events (White House, 2006 ).
Katrina was the first large-scale test of the NPR and NIMS [National Incident Management Systems]. Although many individuals performed skillfully under the worst conditions, as President Bush stated, "the system, at every level of government was not wellcoordinated, and was overwhelmed in the first few days." Organizational problems related to planning, incident management and the management of intergovernmental relations were experienced during the response to Katrina (Wise, 2006) .
Lesson 3: Operational decision-making and organizing must be delegated to the lowest level of government possible. In 1976 in China, the national government had not delegated responsibility for earthquake prediction to local levels, but the Qinglong County officials declared a county-wide alert based on data collected and analyzed at the local level. Even within Qinglong County, top officials delegated authority to lower level officials as much as two weeks before the event, when the prediction was anything but certain.
In the case of Hurricane Katrina, national, state and local officials argued publicly about who was responsible for tasks and which organization was responsible for delays and/or malfeasance. These arguments continued from the first hint that Katrina would be a devastating storm until after the storm had passed. On Monday, August 29, when Hurricane Katrina-hovering between category 3 and 4 status made landfall at 6:00 a.m. in Louisiana and at 9:00 a.m. in Mississippi, the main source of information was the television crews situated in the path of the storm. While television crews were filming the tragic events, officials watched helplessly on television as supplies did not arrive and people were rescued only slowly and haphazardly from the rooftops of their homes.
Until 1995, when the United Nations began its research on Qinglong County, the successful mitigation of the loss of lives during the Tangshan Earthquake of July 1976 in Qinglong County had been unrecognized. It is now known that public administrators in Qinglong County stayed at their posts day and night in the days before the expected earthquake, and that due to their diligence, their citizens were safe and able to provide first assistance to the victims in areas that were not prepared for the earthquake. In contrast, during Hurricane Katrina and its immediate aftermath, it was reported that almost 400 officers of the 1,750-strong New Orleans police department left their posts, thereby leaving the local citizens vulnerable and without assistance (Washington Post, 2005) . Lesson 4: Local-level administrators must adapt plans and mitigation strategies to meet changing conditions as the disaster develops. In Qinglong County, local officials aggressively identified possibilities for action. While they were carrying out evacuation and preparedness, they also sought to maintain some semblance of normalcy by encouraging schools to hold classes outdoors and merchants to move their goods outdoors in order to keep commerce active during the waiting period. As the precursor signals increased, the officials accelerated monitoring and frequency of reporting. As signals strengthened, public informational meetings were pushed forward in time. The local officials did not wait for a disaster alert to be declared from the national level. The county acted on its own, contrary to national regulations restricting earthquake alerts to national-level institutions. In contrast, during Hurricane Katrina, the House Committee Report concludes that "we are left scratching our heads at the range of inefficiency and ineffectiveness that characterized government behavior right before and after this storm…too many leaders failed to lead" (House Select Committee, 2006) .
In comparing the experiences of the States of Mississippi and Louisiana, it is important to note differences in vulnerability and response. The National Hurricane Center could not predict with 100% accuracy the exact location of landfall, but was certain at least two days prior to landfall that it was mostly to be either in Louisiana or Mississippi. The NRP guidelines call for inter-governmental consultation. In the case of Hurricane Katrina, this consultation was slow, incomplete and uneven. Both Louisiana and Mississippi were likely to be damaged by a hurricane and its storm surge, but only Louisiana had a major city below sealevel in the path of the oncoming hurricane. With the extreme vulnerability of New Orleans being behind high levees that were thirty years old, Louisiana might have taken the most aggressive approach to calling out its National Guard and requesting help from neighboring states, but it undertook these actions 24 hours after Mississippi. The New Orleans levee system failed with the arrival of storm surges ahead of landfall. Proper coordination would have involved accurate information about risk, appropriate action to mitigate loss of life, and calling on all available assets. Louisiana was one day behind Mississippi in all respects. Lesson 6: Citizens must participate in all stages of preparation and execution of emergency management measures. Citizen participation is a major distinguishing feature between the Qinglong case and the Katrina case. In Qinglong County citizens were not only involved in the preparation, mitigation and response stages, they were also involved in the prediction of the earthquake. By building citizen participation into the monitoring for earthquake precursor signals, citizens were cognizant of the possibility of an earthquake and mentally ready to act quickly to avoid disaster. Officials were able to mobilize all the citizens in just a few days. In Qinglong County residents patrolled neighborhoods to ensure that everyone was informed, safe, and staying away from buildings both day and night. Once the earthquake struck and the shock of the event passed, Qinglong County was able to send the first rescue teams and the first supplies into the epicenter area. In Katrina, residents were confused by conflicting information and many of the poorest and weakest, who were most vulnerable, waited for government services that arrived very late, and too late for some victims.
In the aftermath of Katrina, there has been increased pressure to develop citizen capacity to handle a disaster. This is not the first time that the need for improved citizen participation has been recognized. It is often noted that official rescuers are blocked from reaching those in need for up to 72 hours (O'Leary 2004), thereby pointing out the need for resilient community-based capacity.
For example, firefighting in the Western United States led to the development of the "incident command system" (ICS), in which command and control is shared among first and second responders. As long ago as 1975, California developed the Citizens' Emergency Response Team (CERT) concept to help communities to organize and train for self-reliance until professional first responders are able to arrive on the scene of the disaster.
After the September 11, 2001 terrorist attacks, the Federal Emergency Management Agency urged local communities to adopt the CERT concept by providing seed money for training. Furthermore, in 2002, the Suburban Emergency Management Program (SEMP) was established in the Chicago area to coordinate local institutions that were neither urban nor rural. Margaret O'Leary, the founder of the Suburban Emergency Management Project (SEMP), writes that "one of the most difficult challenges confronting American's local communities today is dealing with the potential calamity created by ignorance, inexperience and lack of initiative regarding disaster" (O'Leary 2004) . In reviewing the Qinglong County case study, one can observe that many actions were taken to educate and practice emergency management and to break down bureaucratic barriers to enable initiative to be taken despite an ongoing catastrophe.
Conclusion
In comparing the cases of Qinglong County in the Tangshan Earthquake in 1976 and Hurricane Katrina in 2005, I am struck by the lack of "weak links" in the Qinglong County case and the preponderance of miscommunications and lack of initiative in the Hurricane Katrina case. In Qinglong County, it is as if all participants thought of what to do and did it in a timely and effective manner. In contrast, the response to Hurricane Katrina seemed paralyzed. Was there misunderstanding of the National Response Plan and how to apply this plan in a specific situation? While NRP and NIMS identify the network of responders for a disaster situation, the responders in "the Katrina response system showed only modest levels of interaction across all four jurisdictional levels" (Comfort and Haase, 2006) . Was there a lack of commitment to intensify efforts adequately in the implementation of response and recovery? Was there complete disregard for obvious mitigation strategies, such as plans and budgets to strengthen and/or improve the levee system in New Orleans? Why were local, state and national government officials overwhelmed by the Katrina events? The Hurricane Pam simulation a year earlier had pointed out vulnerabilities. Where was the will and determination to address large natural disasters?
Major disasters always present us with surprises. While we can plan and exercise for every possible eventuality, there is usually some evolving condition that deviates from expectations and challenges emergency managers to adjust their plans. We start with plans and then adapt them to evolving conditions, providing an opportunity for socio-technical design and organizational learning (Comfort, 2005) . The lessons of Qinglong County contribute to learning, adaptive response and evolving socio-technical design.
These lessons are based on a framework of principles, whose application is informed, intelligent, determined, and iterative. Empowered participants embrace uncertainty and strengthen their collaboration, respecting national response frameworks but taking initiative to deviate as needed as conditions evolve. These elements were apparent in Qinglong County in 1976. Much work remains to sort out the failures in Hurricane Katrina and to design frameworks that are robust but flexible in encouraging the sharing of information and collaborating in action. Fortunately, we have a few good examples of disaster mitigation, even a largely forgotten successful prediction and mitigation in Qinglong County, China in 1976.
Notes
1 The Richter scale measures the amount of ground motion resulting from an earthquake. It is a geometric scale, with each magnitude representing an amount of motion squared at the next level. A magnitude of 7.8 is a completely destructive earthquake; stronger earthquakes occur on average once every five years.
2 Jinfang Li (1991) Social Responses to the Tangshan Earthquake (Preliminary paper #165, University of Delaware Disaster Research Center), indicates prediction periods and notes that the national government made a successful long-term prediction (Document 69 of 1974), but no medium, short or imminent predictions for the Tangshan earthquake.
3 See photographs on www.globalwatch.org/ungp/ 4 A review of articles in the United States Geological Survey Website Library finds 68 articles on citizen participation in land use and water, but none on citizen participation in earthquake prediction. 5 Note that the government, the scientists, and the public administrators defined applied science in terms of citizen involvement and citizen competence. The voluntary lay monitors, while not credentialed scientists, participated eagerly as service to their community and their families. These lay monitors defined themselves as "community scientists" participating in their county's contribution to the national prediction program. 6 Note that the House Democratic leadership refused to appoint members to the committee, contending that an independent commission should be appointed by the President. 7 The United States National Guard is composed of the state militias (largely part-time) that are trained by the Army and the Air Force but serve under the control of the states' governors. The component state organizations can be mobilized by a governor for service in the state or any other state, at the request of another governor. Furthermore, in a matter of national interest, the President can temporarily nationalize the National Guard.
Endnote: Methodology
Research for the Tangshan Earthquake was carried out under the auspices of the United Nations from 1995-2000, with multiple visits made by me and Jean C. Chu, an earth scientist associated with the Chinese Academy of Sciences, to Qinglong County. An initial familiarization visit was followed by a more intensive set of interviews, including those with retired public administrators. The then-State Science and Technology Commission (now the Ministry of Science and Technology) facilitated my visits to Qinglong County. The then-State Earthquake Bureau (now the China Earthquake Agency-CEA) facilitated introductions to provincial, city and county level officials.
Qinglong County officials opened their archives, including a unique collection of essays written by county residents recollecting their experiences on the 10 th Anniversary of the 1976 earthquake. These essays were translated into English by several Chinese colleagues and made possible comparison between interview comments and the statements written 10 years earlier. After two years of research and analysis, the chronology of Qinglong County events was translated back into Chinese and circulated among the interviewees in order to be certain of accuracy as seen through their eyes.
Throughout this five-year period, the Chinese Academy of Sciences (CAS) organized expert panels to explain the fine points of the science of earthquakes and, for background understanding, the CEA and CAS arranged for additional interviews at earthquake epicenters throughout China. 
